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There is a rapidiy increasing need for community and health professional comprehension of the applications of the new genetic technology. This project indicates that routine educational and health promotion strategies will not be enough to achieve desired levels of knowledge and attitude change. If informed debate about genetic testing and the potential uses of available DNA technology is to occur, health professionals and the community need accurate information about hereditary disease on which to base such a debate. A pilot project was undertaken to test whether a relatively simple, low cost approach to health professionals and the community, using pamphlets, posters, postal flyers, newspaper and radio items, and professional seminars, could increase knowledge of hereditary disease in the community. The aims of the study were to develop promotional materials and other interventions relating to hereditary disease; inform health professionals and the community in the target area about hereditary disease, using the interventions developed; provide a genetic outreach clinic in the target area; evaluate attitudes and acceptance of the project by health professionals; and evaluate knowledge about hereditary disease among members of the community following the above interventions.
The outcomes of the project are described with discussion on problems related to attempts at wide scale population education on human genetics and the evaluation of their efficiency. regional administrative health officers (including a community medical officer), and eight pharmacists practising in the target area during the course of the study. The Chief Investigator or the Project Officer or both visited 24 GPs representing the majority of practices who had agreed to be interviewed to discuss the project. All practices received the project information kit and were later provided with further educational information for display and patient distribution. Of the 24 GPs visited, 17 were willing to participate in a "sentinel" role by recording all enquiries by their patients about hereditary disease matters as well as those patients whom they saw and who had a hereditary disease.
The Project Officer regularly visited CHNs and they received the project information kit, posters, and pamphlets, attended special inservice seminars, and were invited to make appropriate genetic referrals through family GPs or directly to the Genetic Outreach Clinics.
Pharmacists were contacted by the Project Officer and provided with posters and pamphlets for display and distribution. .Ah eeitmg m)wdkfsiashn,. Incentives to respond were offered. These were the provision of further information and the Genetic counselling pamphlet, a Check your family tree worksheet, and entry into the draw for a pair of jeans. Pre-and post-survey results were compared using chi tests and odds ratios. It was decided a priori to examine the data separately for male and female respondents, as it was felt that the response to the project might differ by gender, and to adjust the odds ratios by several potential confounding variables (age, country of birth, marital status, education of respondent, and whether respondent had children).
Crude and adjusted odds ratios and their 95% confidence intervals were calculated using multiple logistic regression (Egret 1993).
Phone line A dedicated telephone line and answering service was allocated to the Project to receive requests for information.
Genetic outreach clinics The purpose of these was to raise community and professional awareness about the project and were established in child health centres during the period of the project. These were intended to provide easy access to specialist genetic information and deal with referrals from local GPs. Referrals from CHNs and selfreferrals were also accepted. The attitudes of GPs who were interviewed before the launch of the project varied from relatively positive to ambivalence or complete uninterest. At three practices the Chief Investigator and the Project Officer were unable to arrange appointments for interviews.
The 17 sentinel GPs were generally supportive throughout the project, but regular collection of data on practice consultation numbers with hereditary disease was discontinued after six months because of minimal activity.
Of the 45 GPs who were sent the questionnaire at the end of the project, 36 (80%) responded. Eighteen were <40 years and 18 were 40 or more years of age. All respondents had been aware of the project and the majority (24, 67%) thought that the genetic issues raised were important. A greater proportion of GPs aged 40 years and over, compared with those under 40 years, thought that the project should continue (<40 years, 9 (50%); ¢40 years, 15 (83%)), and that they would continue to display project pamphlets (11 (6 1 %); 14 (78%)) and posters in their surgeries (8 (44%); 13 (72%)).
Thirty-three of the 36 GP respondents (92%) thought the project had professional educational value and that there was a need for further genetic education of GPs. All but one respondent could see a role for GPs in managing patients with hereditary disease, over half had referred patients to genetic outreach clinics, and most felt that the genetic outreach clinics should continue (<40,9 (50%); >40, 14 (78%)). Only one respondent saw the project as being anxiety provoking and an invasion of privacy.
CHNs in the target area remained key contacts for the duration of the project. They frequently referred patients to genetic clinics either directly or more often through a patient's general practitioner, and they distributed and displayed project information in child health centres as well as contacting community groups, such as play groups and child care organisations.
COMMUNITY RESPONSE TO DIRECT MAIL STRATEGIES
Return of the mailout questionnaire card varied from 1.9% to 8.5%. In the split run surveys, the best responses were obtained when a self addressed, reply paid (RP) envelope was provided (7.0%), the questionnaire card was plain rather than colourful and illustrated (4.2%), and when no prize draw incentive was offered (8.5 % tSeparated/widowedldivorced (sep/wid/div). *OR, odds ratio = the odds of outcome after the project divided by the odds of outcome before the project. 95% CI = 95% confidence intervals. Odds ratio adjusted for education, age, country of birth, marital status, and whether respondent has any children.
a further 248 after the interventions. Respondents in the two surveys were similar in terms of age, gender, and marital status, but there were fewer respondents born in the United Kingdom and Europe in the second survey (and correspondingly more born in Australia and New Zealand). Fewer respondents at the second survey had children or had only completed primary education. In both surveys, respondents less likely to choose the correct definition of genetic disease were those with less education, those who had never married, those born in Europe, and those who had no children. In the first survey but not the second, respondents under 20 and over 50 years of age were also less likely to choose the correct definition (table 3) .
In response to the question "Can you name any genetic diseases?", female respondents were more likely than males to offer a valid answer. However, when comparing the preand post-surveys, an increase in knowledge (as assessed by the odds ratio) was seen for both males and females nominating a multifactorial disorder, spina bifida, and Down syndrome. Very few of these differences were statistically significant (table 4) .
There was no improvement in knowledge between the two surveys for either men or women about who might benefit from genetic counselling in five of six specified situations (if they already have a child with a serious disorder; when a woman over 35 years of age plans to have a baby; when marrying a close relative; when either parent has a serious disorder which may be passed on to their children; and when a woman has had more than two miscarriages). A three-fold (but statistically non-significant) increase was seen in knowledge about the benefit of genetic counselling if a disorder runs in the family (data not shown).
Both men and women were significantly more likely to nominate a health professional as a source of information about genetic disease after the project than they were before the project. Women, but not men, also nominated hospitals and the Health Department more frequently after the project. Fewer than one in four respondents knew of the existence of the genetic counselling services and there was little increase in this knowledge over the study period for either men or women (table 4) .
At the time of the second survey, respondents were shown the pamphlet and posters produced for the project and asked if they had seen them before. A total of 8.3% of males and 16.9% of females had seen the pamphlets, and 10.5% of males and 37.8% of females had seen the most widely distributed of the posters. More women (29.4%) than men (16.2%) reported seeing the static display. Only 14.3% of males and 20.9% of females recalled receiving anything through the mail about hereditary disease. People who had seen the pamphlets or the poster were about three times more likely to have chosen the correct definition of a genetic disease.
Discussion
In this pilot Hereditary Disease Project promotional materials were developed, information was provided to health professionals and the community, and a genetic outreach clinic was established. In the community surveys before and after the promotional events, respondents who were married, middle aged, had children, had a higher level of education, or were born in Australia, New Zealand, or the United Kingdom were more likely to choose the correct definition of genetic disease. Women also tended to be better informed about hereditary disease. However, there were few significant improvements in knowledge after the interventions among male or female respondents and the overall level of knowledge was not high. Health professionals were commonly cited as a source of information about hereditary disease, underscoring the importance of GPs having the knowledge of either the condition the patient may be enquiring about or the knowledge of where such information can be provided.
There are several possible reasons for the lack of improvement in awareness of hereditary disease as a result of this project. Firstly, the time frame of the project was short (18 months) and because of the complexity of the hereditary disease messages, they may be less easy to impart quickly and in simple form, both to the public and to health professionals. A further explanation is that the materials may not have been distributed sufficiently widely. A third or fewer of the people surveyed recalled seeing the pamphlets, posters, or the static display, and an even smaller proportion could recall receiving anything through the mail about hereditary disease. This was despite distributing the materials in many locations where women and children congregate, along with health centres, pharmacies, and general practices, and the fact that all households in the target area had been sent at least one project letter. It may be that a more diverse range of materials with messages of greater relevance to the informal or lay views ofthe community may have been more successful in communicating hereditary messages. [16] [17] [18] [19] There is evidence that some genetic information is of low interest to recipients except when they are pregnant or actually planning a family. '5 20 sponses, but there has been no objective evaluation over time to assess their effect.8 In this project, many of the materials used in letterdrop pamphlets appeared to draw a satisfactory response rate, but in the shorter term did not raise the awareness of hereditary diseases. Future programmes could consider higher profile media channels, such as television. A greater precision in targeting of information (for example, to females of reproductive age) may be advantageous but a possible weakness inherent in this approach is that the older generation may be those who provide the family with information on this subject."6 18 The multitude of hereditary diseases, many of them rare, makes it impossible for a programme to address each individually. Our general message, such as Will my baby be born healthy?, was well received by focus groups and by interviewees, but alone did not register greatly in the community awareness of hereditary disease.
We believe that the potential impact of medical genetics in community health care is so great that there is a need to conduct further studies implementing some of the suggested changes in approach. A future programme to promote community awareness of hereditary disease should be multifaceted and long lasting. Ingrained misconceptions about inheritance can be best addressed by education, firstly at upper school levels. Some of the more common and significant misconceptions, like those referring to the risks of autosomal recessive inheritance, require the development of promotional materials which directly address and simply describe the mechanisms. Focus groups were used to develop materials for this project, but greater cognisance of informal or lay beliefs will demand further research and consumer involvement in the development of educational programmes.'8 19 23-25 The rapid pace of new discoveries in the field of molecular and clinical genetics has revolutionised the management of at risk families. However, formal programmes to transmit appropriate knowledge to both the public and health professionals have been conspicuously absent. The optimal development of education, counselling, and support strategies requires much research, new approaches, and should lead to people, families, and health professionals becoming more aware of hereditary disease risks and choices in terms of management and reproduction options which were not previously available.
